Question Paper Preview 


Subject Name: 
Creation Date: 
Duration: 

Total Marks: 
Display Marks: 


Stream SA 
2019 - 11-03 13 : 45:55 
180 
100 
Yes 


Display Number Panel: 
Group All Questions: 


Part I Mathematics 

Yes 

No 


Question Number : 1 Question Id : 8050421 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let ABC be an equilateral triangle with side length a. Let R and r denote the radii of the circumcircle 

• R 

and the incircle of triangle ABC respectively. Then, as a function of a. the ratio - 

r 

(A) strictly increases 

(B) strictly decreases 

(C) remains constant 

(D) strictly increases for a < 1 and strictly decreases for a > 1 

Options : 

1. (A) 

£. (B) 

3. (Q 

4. CD) 


Question Number : 1 Question Id : 8050421 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 
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wr 11 rraa%^R¥T^3HM- 
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(A) 3HlH^l4d:TOITI 

(B) ^M'c|l4d: ^TTI 

(C) fWT#IT I 

(D) ^McipJd: a < l.T^^Pidi4d:^n^i?a > lti 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 2 Question Id : 8050422 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

2 i 

Let b be a non-zero real number. Suppose the quadratic equation 2x l + bx + - — 0 has two distinct 
real roots. Then 

< A )*+£>i 

«>*+£<! 

(C) b 2 -3b> -2 

(D) 6 2 +Z< 4 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 2 Question Id : 8050422 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 



















7 1 

b ^ zwfq cUTdfc tm\%\ u41+w 2x + bx + - = 0%?rf^T 

•'■ ft 

wrfewrf i m 


(A,fe + i>f 
<mb + l<l 


(c) b 2 -3b > -2 

(D) fr 2 + 7-7 < 4 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 3 Question Id : 8050423 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let p(x) = x 2 + ax 4- ft have two distinct real roots, where a, ft are real numbers. Define g(x) — 
p(;c 3 ) for all real numbers x. Then which of the following statements are true? 

I. g has exactly two distinct real roots 

II. g can have more than two distinct real roots 

III. There exists a real number a such that g(x) > a for all real x 

(A) Only I 

(B) Only I and III 

(C) Only II 

(D) Only II and III 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. CD) 


Question Number : 3 Question Id : 8050423 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 






TTR^r%p(x) = x 2 + ax -f b.miaT^ b ciiwfa* j^t|] wm 

diwfa* WlT^X^I^Tr^fx) - p(x 3 )W\ qlVMlfad rTWftx?11^TT*TT ^R^t? 

I. ^ %^^^f^q-fiFTcj|W^=hTTjT|r I 

II. I 

III. TT^cllwfa* WITff ^TTJ^Ktf^^mtdlW^+X^fcT^^Cx) > at I 

(A) 4^1 I 

(B) %^T I T?of HI 
(O writ 
(D)%^TI[^[I[ 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 4 Question Id : 8050424 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let tt fi , n > 1, be an arithmetic progression with first term 2 and common difference 4. Let M n be 
the average of the first tt terms. Then the sum 

10 

!>• 

71=1 

is 

(A) 110 

(B) 335 

(C) 770 

(D) 1100 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 4 Question Id : 8050424 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 






















TTR% d n , ^ ST^Tf&lrfFT ?fifr (arithmetic progression) ^T?T 71 > 1 ^ 3TR9Tgt Wl 4sen 

i*? 2 3TTT TTI=f 3RTT (common difference) 411 *TH ?T % M n W afto t Tft 3PT 

10 

X«» 

n=l 

OT#TT? 


(A) 110 

(B) 335 

(C) 770 

(D) 1100 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 5 Question Id : 8050425 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

In a triangle ABC. z. BAC = 90 ; AD is the altitude from A on to BC. Draw DE perpendicular to AC 
and DF perpendicular to AB. Suppose AB = 15 and BC =25. Then the length of EF is 

(A) 12 

(B) 10 

(C) 5 V3 

(D) 5V5 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 5 Question Id : 8050425 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 










ABC n^BAC — 90° AD. Ait BC (altitude) 

tia^OF^tAC^ DF^rAB = 15^ 

BC = 25 t.m EF 

(A) 12 

(B) 10 

(c) sVs" 

(D) sVs 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 6 Question Id : 8050426 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The sides a, b,c of a triangle satisfy the relations c 2 = 2 ah and a 2 + c 2 = 3b 2 . Then the measure 
of jL BAC , in degrees, is 

(A) 30 

(B) 45 

(C) 60 

(D) 90 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. CD) 


Question Number : 6 Question Id : 8050426 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









T^f^r#^niT a, b w = 2 ab^a 2 + c 2 = 3b 2 ttf^t % i ?i#i 

/-BAC 3TThh 3T7T (degrees)*T <**ff shii ? 

(A) 30 

(B) 45 

(C) 60 

(D) 90 

Options : 

1. (A) 

£. (B) 

3. (Q 

4. CD) 


Question Number : 7 Question Id : 8050427 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let N be the least positive integer such that whenever a non-zero digit c is written after the last digit 
of N, the resulting number is divisible by c. The sum of the digits of N is 

(A) 9 

(B) 18 

(C) 27 

(D) 36 

Options : 

1. (A) 

£. (B) 

3. (C) 

4. CD) 


Question Number : 7 Question Id : 8050427 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 




TTH $ fe N TJcfj w ^RrTW SRTfflcfr W*K t %^ i4t N % 3if?UT 3^ % ^ ^T^T 3Tcfc C 

CIS Cs *v 

feu^TTT ffrTNTfftwiT C t ^TFT ^Icft 11 cTsf N 3^T% #T TOW #1T ? 


(A) 9 

(B) IB 

(C) 27 

(D) 36 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 8 Question Id : 8050428 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let x v x 2 ,..., *n be 11 distinct positive integers. If we replace the largest of these integers by the 
median of the oilier 10 integers, then 

(A) the median remains the same 
(13) the mean increases 

(C) the median decreases 

(D) the mean remains the same 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 8 Question Id : 8050428 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 











x t ,x 2l ,.,in 11 f^FT^Hir^ch wm%\ ^ ^ *r| tjpTfem m 10 qwr<£r 

xrrf^r^r !jf?TPnftcT Tcf^tt ■^=nrn ^ 

(A) TTlfc^T 3 h 4 K3 l d <i WTT | 

(B) ste^^TTI 

(C) infers 

(D) 3fra?T ^H'-ifwfdd #TT | 

Options : 

1. (A) 

£. (B) 

3. (C) 

4. (D) 


Question Number : 9 Question Id : 8050429 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The number of cubic polynomials P{x ) satisfying P(l) = 2,P(2) = 4, P{3) = 6,P(4) - 8 is 

(A) 0 

(B) 1 

(C) more than one blit finitely many 

(D) infinitely many 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. P) 


Question Number : 9 Question Id : 8050429 Question Type : MCQ Display Question Number : Yes Single Line Question Option : 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

P{x)t.^tP(l) — 2, P(2) = 4, P(3) — 6, P(4) = 


(A) 0 

(B) 1 

(C) xjcfT Tf *1T *f|fnn 

(D) zm 


Options : 
















1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 10 Question Id : 80504210 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

A two-digit number ab is called almost prime if one obtains a two-digit prime number by changing 
at most one of its digits a and b. (For example, 18 is an almost prime number because 13 is a prime 
number). Then the number of almost prime two-digit numbers is 

(A) 56 

(B) 75 

(C) 87 

(D) 90 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 10 Question Id : 80504210 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

<jt 3T^T WsQT ab 3T*ii«i-3TFT (almost prime) o IchtH 3^ (Q b ) oEt 

tr w: to 3T ft 11 

(A) 5 6 

(B) 75 

(C) 87 

(D) 90 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 11 Question Id : 80504211 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 














Question Label: MCQ 


Let P be an interior point of a convex quadrilateral A BCD and K, L, M, N be the midpoints of 
AB.BCXD.DA respectively. If Area(PKAN) = 25. Area(PLBK) = 36, and Area(PMDN) = 41. 
then Area(PLCM) is 

(A) 20 

(B) 29 

(C) 52 

(D) 54 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 11 Question Id : 80504211 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

fe? P WJST (convex quadrilateral) ABCD % 3T3T t ^ K, L, M ^ N 

iptcl AB, BC,CD w DA (PKAN) = 25, (PLBK) = 

36,stew ( PMDN ) = (PLCM)wnwu^ 

(A) 20 

(B) 29 
(O 52 
(D) 54 

Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 12 Question Id : 80504212 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The number of non-negative integer solutions of the equations 6x -f- 4y + z = 200 and x + y + z = 
100 is 

(A) 3 

(B) 5 

(C) 7 

(D) Infinite 









Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 12 Question Id : 80504212 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


u4Uw<Jli 6x + 4 y + Z = 200 W X + y + Z = 100 % (non-negative) 


(A) 3 

(B) 5 

(C) 7 

(D) 3PW 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. CD) 


Question Number : 13 Question Id : 80504213 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let 

A/j = 2 55 + 1 and N 2 = 165. 


Then 


(A) N i and N 2 are coprime 

(B) the HCF (Highest Common Factor) of N 1 and N 2 is 55 

(C) the HCF of N 1 and N z is 11 

(D) the HCF of N i and /V 2 is 33 

Options : 

1. (A) 

£■ (B) 

3. (C) 

4. CD) 






Question Number : 13 Question Id : 80504213 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


M, = 2 55 + 1t$N 2 = 165f. 




(A) N t N 2 sras’wsi Wsm f l 

(B) 5S%\ 

(C) N 1 Tier N 2 ra *tft 11 ti 

(D) /V a w/V 2 ^t irn 3311 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 14 Question Id : 80504214 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Let l > 0 be a real number. C denote a circle with circumference l, and T denote a triangle with 
perimeter l. Then 


(A) given any positive real number a, we can choose C and T as above such that the ratio 


Area(C) 

Area(T) 


Area(c) . , 

-—— is greater than a 
Area(T) 

(B) given any positive real number a , we can choose C and T as above such that the ratio 
is less than a 

(C) given any C and T as above, the ratio is independent of C and T 

(D) there exist real numbers a and b such that for any circle C and triangle T as above, we must 

, „ Area(C) ^ , 

have a < -—— < b 

AreafT) 


Options : 

1. (A) 

£. <B) 

3. (Q 













4. CD) 


Question Number : 14 Question Id : 80504214 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

tl m 


(A) ^ a di'kiRi**i<s4i t, wsros C wTm ^ J 4Md 

mm --—> all 

( t) 

(B) ^ crTj^tnirH^ cii^kiftohwnt, WTito C IdH, 

OTTTcT(C) 


mm N , „ 


< a%\ 


(C) CT^r%1^3mT^—I 

° m^r r (T) 

(D) dHr<ifct«h mm.. a b C ^BnprT%%t a < < £ 


^rRT(T) 


^TWFTT! 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 15 Question Id : 80504215 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The number of three digit numbers cihc such that the arithmetic mean of h and c and the square of 
their geometric mean are equal is 

(A) 9 

(B) 18 

(C) 36 

(D) 54 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 





































Question Number : 15 Question Id : 80504215 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


«ki«h ^ I rR“ iNl ^lin iQ.bC) <*>ei fchd-fi f 

(A) 9 
IB) 18 

(C) 36 

(D) 54 

Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 
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Display Number Panel: Yes 

Group All Questions: No 


Question Number : 16 Question Id : 80504216 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Various optical processes are involved in the formation of a rainbow. Which of the following 
provides the correct order in time in which these processes occur ? 


(A) Retraction total internal reflection, retraction. 

(B) Total internal reflection, refraction, total internal reflection. 

(C) Total internal reflection, refraction, refraction 

(D) Refraction total internal reflection, total internal reflection. 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 











Question Number : 16 Question Id : 80504216 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


(Ajarofo M 5HldR<t> M<lddH, 

(c)Tjof sritte m.Mck 

(Dl'flW. qof <KM<k ipf :iMW, w#t 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 17 Question Id : 80504217 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

A specially designed Vernier calliper has the main scale least count of 1 miiL On the Vernier scale 
there are 10 equal divisions and they match with 11 main scale divisions. Then, the least count of the 
Vernier calliper is 


(A) 0.1 nmi 

(B) 0.909 mm 

(C) 1.1 mm 

(D) 0.09 mm 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 

Question Number : 17 Question Id : 80504217 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 



















fcRW ^ (Vernier calliper) % ^<3*4 '-HH TT (least count) I mm th 

clRiH^l^tR 10OTTiW5R| r #^%^% 11 f^tWT%^wt I 414 4* ¥^41^^491* wt? 

(A) 0.1 mm 

(B) 0.909 mm 

(C) 1.1 mm 

(D) 0.09 mm 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 18 Question Id : 80504218 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

A steel ball is dropped in a viscous liquid. The distance of the steel ball from the top of the liquid is 
shown below. The terminal velocity of the ball is closest to 



(A) 0.26 m/s 

(B) 0.33 m s 

(C) 0.45 m s 

(D) 0.21 m/s 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 















Question Number : 18 Question Id : 80504218 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

^ wr (viscous) ^% fwnwr% I ^to Tm %£ft 
T^PT^STRTT 1 I^MI 1? | <HfcH %T (terminal velocity) ft-M ^^ $]m ? 



(A) 0.26 m/s 

(B) 0.33 m/s 

(C) 0,45 m s 

(D) 0.21 m s 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 19 Question Id : 80504219 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









A student in a town in India, where the price per unit (1 unit = i kW-lir) of electricity is Rs. 5.00, 
purchases a 1 kVA UPS (uninterrupted power supply) battery A day before the exam, 10 friends 
arrive to the student’s home with their laptops and all connect their laptops to the UPS. Assume that 
each laptop has a constant power requir ement of 90 W. Consider the follow ing statements: 

I: All the 10 laptops can be powered by the UPS if connected directly. 

II: All the 10 laptops can be powered if connected using an extension box with a 3 A fuse. 

HI: If all the 10 friends use the laptop for 5 horns, then the cost of the consumed electricity is about 
Rs. 22.50. 

Select the correct option with the true statements. 

(A) I only 

(B) I and II only 

(C) I and HI only 

(D) n and m only 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 19 Question Id : 80504219 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


5.00^. (I I k\V-lir) t I W W W fwP-ff 1 kVA 

dMT ^ ^ft.^T. (UPS - tjfif) ^fteTT t I farWl, % 10 ftd 3TF) #1ZN 

(laptop) % TO R^iafT % W 3TT ^flrt f 3fk #RHT ^ UPS | dH f% Ttc^=F) 

#WT ^T 90 W ^T fTO(power) ^t 3UdWdl t. M ft*=T Wlf TT fadK 

I: M' 10 vtoTditd2ft.T^. ^dddcTRT^JT TT^TT 11 

II: 10 3 A % (fuse) dFW (extension box) d* dvTPTT dHFSdT 

tl 

I][:dfd*T>t cR^tPHlRld fd^d^T 3 ^^. 22.5011 

■■-!> 

(A) ter i 

(B) ^nT^ii 

(c)Wn^m 

(D)ten[^?]i] 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 

Question Number : 20 Question Id : 80504220 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Frosted glass is widely used for translucent windows. The region where a transparent adhesive tape 
is stuck over the hosted glass becomes transparent. The most reasonable explanation for this is. 


(A) diffusion of adhesive glue into glass. 

(B) chemical reaction at adhesive tape - glass interface. 

(C) refractive index of adhesive glue is close to that of glass 
CD) adhesive tape is more transparent than glass. 


Options : 

1. (A) 

£. <B) 

3. (Q 



































4. CD) 


Question Number : 20 Question Id : 80504220 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

cPUftcT (frosted) WUIHMd: WITCft (translucent) RsteM 3 d J N4l dldlt I TJTftcT^ 
(adhesive) I Mk^ff#t, d4ki J Id IteMI +41 #lt 

7 


(A) d KHd=b J il4 +M %-3kfM\d #^TTcfft I 

(B) (interface) XR Edit'd 3##^% I 

(C) 3IWN^^^3«dtfdI+^)N'%31M^Hl+%WfrTtl 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 21 Question Id : 80504221 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


















Consider two equivalent, triangular hollow' prisms A and B made of thin glass plates and arranged 
with negligible spacing as shown in the figure. A beam of white light is incident on prism A from the 
left. Given that the refractive index of water is inversely related to temperature, the beam to the right 
of prism B w ould NOT appear w hite if 



(A) both prisms are filled with hot w'ater (70 °C). 

(B) both prisms are filled with cold water (7 °C). 

(C) both prisms are empty. 

(D) prism A is filled with hot w ater (70 °C) and prism B with cold water (7 °C). 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 21 Question Id : 80504221 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 




<smsid WWX |^f^^^tRl^l^l<^TfeRr^l *lkll % I 

twitI Xf^^fTTRim (white light) JftWT A 3TNfcRT^cTTtl fojTfsntfo 

wm ^t ^ti^Hi^kf) i, b ^6f ^' 3 % % h*H' RtsM vfc 



(A) ^MftF i ft^ T Ff^r(70 °c) *rcrt 1 

(B) ^M ftp 1 # 3 3^r^r (7 °c) *nr t1 

(C^fH^Tl^f I 

(DjfWA^ipf^eT^O <, C)Tr5rt^B^^gT^(7°C) m 11 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 22 Question Id : 80504222 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

A ball is moving uniformly in a circular path of radius 1 m with a time period of 1.5 s. If the ball is 
suddenly stopped at t - 8.3 s, the magnitude of the displacement of the ball with respect to its 
position at t = 0 s is closest to 


(A) 1 m 

(B) 33 m 

(C) 3 m 
CD) 2 m 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 




















Question Number : 22 Question Id : 80504222 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

1 ni ^ m W ^ % J lfdHH I I <ET 3TFR? 1.5 s % I 

t = 8.3 s W :^ (ddI d 1^. ctt t = 0 s ^ 'mm % 35T IMH ^fWdH #tt ? 

(A) I m 

(B) 33 m 

(C) 3 m 

(D) 2 m 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 23 Question Id : 80504223 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

A particle slides from the top of a smooth hemispherical surface of radius R which is fixed on a 
horizontal surface. If it separates from the hemisphere at a height h from the horizontal surface then 
the speed of the partic le is 


(A) V(2fl<* - k )) 

(B) V(2fl(Jf + *)) 

(C) V2gR 

(D) V2 gh 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 23 Question Id : 80504223 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 













W* AM (I fa <IT i'Uk-MI ^'.^TTl | /; ^ 3^ J ll vll«hK W?tf 3WT ^^TTcfTI, <TT 


(A) V(2g(R — h)) 

(B) /(2g(R + h)) 

(C) V2gR 

(D) V2gh 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. P) 


Question Number : 24 Question Id : 80504224 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The nuclear radius is given by R = r 0 A 1 ? 2 , where r 0 is constant and A is the atomic mass number. 

Then, 


(A) The nuclear mass density of U :3S is twice that of Sn 1 - 9 . 

(B) The nuclear mass density of U 2JS is thrice that of Sn 119 . 

(C) The nuclear mass density ofU 2 ' s rs the same as that of Sn 119 . 

(D) The nuclear' mass density of U 235> is half that of Sn 119 . 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 24 Question Id : 80504224 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 















(?Ml £ft WftWRRl m (*tl t: R = r 0 A ^ 2 . r 0 f^-td k, ?m A WTFJ HR 11 fkq T ^ ^ 

WT^TTt? 


(A) U^^TT^TTM^ sWH Hdcd Sii ni) ^^TTt I 

(B) U 2iS ^^TTfq^m^HIH^T?^Sn U9 ^ciHiMTt I 

(C') U 2JS Sn 119 % TOR 11 

(D) U 23S ^FT s!oi|MU Sn 119 ^1 3TOJT11 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 25 Question Id : 80504225 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The electrostatic energy of a nucleus of charge Ze is equal to kZ 2 e 2 /R.. where k is a constant and R is 
the nuclear radius. The nucleus divides into two daughter nuclei of charges Ze! 2 and equal radii. The 
change in electrostatic energy in the process w hen they are far apart is 

(A) 0375kZ 2 e 2 /R 

(B) 0.USkZ-V/R 

(C) kZ 2 e 2 /R 

(D) Q.5kZ 2 <Z/R 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. P) 


Question Number : 25 Question Id : 80504225 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 














w> Ze 3TI%T % TTTT <£T kZV/R FM°h W R Iwi11 ^ dlf»TB Zf? / 2 

oti^ii tested ^tmt I ^f, 

f&rc a4 ^f^MfWn ^rr <wi si j ii ? 


(A) 0.3754ZV/7? 

(B) 0.125AZV/ff 

(C) JtZV/ff 

(D) 0.5AZWS 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 26 Question Id : 80504226 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Two masses M 1 and M 2 carry positive charges Q i and Q z , respectively. They ate dropped to the floor 
in a laboratory setup from the same height w r here there is a constant electric field vertically upwards 
M x hits the floor before Af 2 . Then 

(A )Qi>Qi 

(C) M l Q 1 >M 2 Q 2 

(D ) M l Q 2 >MzQ, 

Options : 

1. (A) 

£. (B) 

3. (Q 

4. P) 


Question Number : 26 Question Id : 80504226 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









M 1 T$M 2 3TR?T^m: Q 1 Q 2 i ^ 4 <whm 

FKPn ^TT^t1 fa^cf ^rimf^TT ^^R^t WFt1 ft? M x fe M 2 *TWWT ^THW t. ^T 


(A ) Q 1 >Q 2 

(B) £?i< Q2 


(ClM^y > M 2 Q2 


(D )M 1 Q 2 > M 2 Q 1 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 27 Question Id : 80504227 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Which one of the following schematic graphs best represents the variation of PV (in Joules) versus T 
(in Kelvin) of one mole of an ideal gas? (The dotted line represents PV = T.) 



Options : 

1. (A) 


T(K> 


T (K) 




















£. <B) 

3. (C) 

4. (D) 


Question Number : 27 Question Id : 80504227 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

PV 0^1, J) T (<^H, K) %5Rftfa"WTI ? 

(fa^lAisll PV = 

(A) (B) 





Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 28 Question Id : 80504228 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 
















Mumbai needs 1.4 xlO i: litres of water annually. Its effective surface area is 600 km 2 and it receives 
an average rainfall of 2.4 m annually. If 10% of this rain water is conserved it will meet 
approximately 


(A) 1% of Mumbai's water needs. 

(B) 10% of Mumbai's water needs. 

(C) 50% of Mumbai's water needs. 

(D) 100% of Mumbai's water needs 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. (D) 


Question Number : 28 Question Id : 80504228 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

# 5Ttot 1.4 x 10 12 vfte* ^ iHW+dl t I T4FTT m 600 W\ km t TMT 

2.4 ml 1^ 

^nrnfr i 


(A) 1% 


(B) 10% 


{C)50% 
(D) 100% 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 29 Question Id : 80504229 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 













. A mass M moving with a cert am speed V collides elastically with another stationary mass m. After 
the collision the masses M and m move with speeds V’ and v respectively. All motion is in one 
dimension. Hien 

(A) F = V 1 + v 

(B) V = V + v 

(C) V' = (V + v)/2 

(D) i? — V + V r 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 29 Question Id : 80504229 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

M ffe V m fe % 5TcWT ^dT I I W1 % 


(A)F = 7 f + v 
{B)V f = V + v 

(C) V f = (V + v)/2 

(D) v = V + V' 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 30 Question Id : 80504230 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 













Foui’ rays. 1, 2, 3 and 4 are incident normally on the face PQ of an isosceles prism PQR with apex 
angle ZQ = 120°. The refractive indices of the material of the prism for the above rays 1, 2, 3 and 4 
are 1.35, 1.95, 2.05 and 2.15, respectively and the surrounding medium is air. Then the rays 
emerging from the face QR are 


(A) 4 only. 

(B) 1 and 2 only 

(C) 3 and 4 only. 

(D) l, 2, 3 and 4. 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 30 Question Id : 80504230 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

i4h ij ! 1* 2, 3 4 PQR % PQ -Lv1 = b W. ^ld"l % I QCT ZQ 

120° 11 fWTW4W4cHi4> 1,2,34 %1.85, 1.95, 2.05 2.1511 

^ WT ^T. dtWFb QR 


( A)^4d 4 A J id d) J fl I 

(B) ^ld nj^2Md# T ft I 

(C) 4x4d 3 TTyt 4 Id ?;W'| | 

1 , 2 , 3 ^ 413 %#^! 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Part I Chemistry 


Display Number Panel: 
Group All Questions: 


Yes 

No 
















Question Number : 31 Question Id : 80504231 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The hybridizations of N, C and 0 shown in the following compound 


R 

N=C=0 


respectively, are 


(A) sp 2 , sp, sp 2 

(B) sp 2 , sp 2 , sp 2 

(C) sp 2 , sp, sp 

(D) sp, sp. sp 2 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 31 Question Id : 80504231 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


ftnfaRsidaflftcK n N, C 3^0 


R 

Vl=C=0 


(A) sp 2 , sp, Sp ‘ 

(B) Sp 2 , Sp~, Sp - 

(C) sp 2 , sp, sp 

(D) sp, sp, sp 2 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 32 Question Id : 80504232 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Tire following compounds 



are 


(A) geometrical isomers 

(B) positional isomers 

(C) optical isomers 

(D) functional group isomers 


Options : 

1. (A) 

2. (B) 

3. (C) 



4. CD) 


Question Number : 32 Question Id : 80504232 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 



(A) wmw* 

(B) 

(C) %ciui 

(D) 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 33 Question Id : 80504233 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 








The major product of the following reaction 



1. excess ale. KOH 


2 . NaNH 2 


3. H 3 0 + 


is 


(A) Ph = H 

(C) 


H 

(B) Ph A^H 

Br 


<D) 



H 



Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 33 Question Id : 80504233 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 






Ptnidf^d 


Br 



Br 


1* excess ale. KOH 

2. NaNH 2 

3. H 3 CT 




(A) Ph - —- H 


Br 

(C) Ph '\' H 

Br 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 



Question Number : 34 Question Id : 80504234 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









IUPAC name of the following compound 



is 


(A) 1 -hydrox ycyc lohex-4 -en- 3 - one 

(B) 1 -hydrox ycyc lohex-3-en-5-one 

(C) 3 -hydroxycyclohex-5-en-1 -one 

(D) 5-hydrox ycyc lohex-2-en-l-one 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 34 Question Id : 80504234 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


HHfdRsM^Pl*^Fr IUPACHW+4Jlt? 



(A) 1 -KI#Wrai ^TiNU-4-^T-3-3TR 

(B) 1- ^l^|l^^l^dl^-3-^T-5-'3TR 

(C) 3- Sl^l'NflUl ^dl^-5-^T’l-3TR 

(D) 5- ^l^tcH^WI^dl^-2-^T-l-3TR 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 35 Question Id : 80504235 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

In water-gas shift reaction, hydrogen gas is produced from the reaction of steam with 


(A) methane 

(B) coke 

(C) carbon monoxide 

(D) carbon dioxide 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 35 Question Id : 80504235 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 










Question Label: MCQ 

3FFlt-^T-^fw (water-gas shift reaction) ft fch-Hch WQ HR ^rt i 

irMi^Knrrt? 


(A) 

(B) 

(C) ^T#T^nTT3TTWT^ 

(D) ^R^¥T#3T^TT^ 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 36 Question Id : 80504236 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Treatment with lime can remove hardness of water caused bv 

i/ 


(A) CaCl; 

(B) CaSO-t 

(C) Ca(HCOj)2 

(D) CaCOs 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 

Question Number : 36 Question Id : 80504236 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 








(A) CaCI 2 


% im gRi ferr ^t ^<fcrr It ? 


(B) CaSO, 

(C) Ca(HC0,)i 

(D) CaCO- 


Options : 

1. (A) 

£• <B) 

3. (Q 

4. P) 


Question Number : 37 Question Id : 80504237 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The most polarizable ion anions the folio wins is 

JL H—" fe-r 


(A) F" 

(B) r 

(C) Na" 

(D) cr 


Options : 

1. (A) 

£. (B) 

3. (C) 

4. P) 


Question Number : 37 Question Id : 80504237 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


(polarizable) o ? 



(A) F- 

(B) r 

(C) Na~ 

(D) cr 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 38 Question Id : 80504238 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

For a multi-electron atom, the highest energy level among the following is 


(A) n = 5,l = 0, m = 0 ,s = +V 2 

(B) n = 4, / = 2, m = 0, s = +14 

(C) « = 4,/= 1jh = 0,j = + 1 / 2 

(D) n = 5, / = 1, m = 0, s = + J 4 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 

Question Number : 38 Question Id : 80504238 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 



WTFT { multi-electron atom) % if *T#^T M#nnt? 


(A) ti = 5,1 = 0, m = 0 } .y = + J /2 

(B) n = 4 , / = 2, m = 0 t s = +!4 

(C) n = 4, / = 1, m = 0, i- = +Vi 

(D) 7? = 5, / = 1, 777 = 0, s = +14 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 

Question Number : 39 Question Id : 80504239 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The oxide which is neither acidic nor basic is 


(A) As 2 G 5 
{B) SbiOio 

(C) N 2 O 

(D) Na 2 0 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 39 Question Id : 80504239 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 






*TT 3TTOTIS13#^^kt? 


(A) As^O^ 

(B) Sb 4 O l0 

(C) N,0 


(D) Nap 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 

Question Number : 40 Question Id : 80504240 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

The element whose salts cannot be detected by flame test is 


(A) Mg 

(B) Na 

(C) Cu 

(D) Sr 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 40 Question Id : 80504240 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 






Ruidfed drcTi (elements) 31 fer ^ Tffe (flame test) fetT SJT 


TO?TTt ? 


(A) Mg 

(B) Na 

(C) Cu 


(D) Sr 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 41 Question Id : 80504241 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


The plot of concentration of a reactant vs. time for a chemical reaction is shown below: 



The order of this reaction with respect to the reactant is 


(A) 0 

(B) 1 

(C) 2 

(D) not possible to determine from this plot 








Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 41 Question Id : 80504241 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 





3jfacfc[tch ^ if Slftlfsfc'MI ^TT ^ ? 


(A) 0 

(B) 1 

(C) 2 

(D) w 3TTW ¥ ferfftfl WH % I 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. CD) 


Question Number : 42 Question Id : 80504242 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









During the free expansion of an ideal gas in an isolated chamber. 


(A) internal energy remains constant 

(B) internal energy decreases 

(C) work done on the system is negative 

(D) temperature increases 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 42 Question Id : 80504242 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

niHti’Sft ir JJrF 


(A) I 

(B) 3TT?fe^Tf tltddl 11 

(C) I 

(D) I 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 43 Question Id : 80504243 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 











The number of moles of water present in a spherical water droplet of radius 1.0 cm is 


[Given: density of water in the droplet = 1.0 g cm '] 




(C) 24rc 



Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 43 Question Id : 80504243 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

1.0 cm feu ## % (water droplet) ‘SqferrT% TTt# # tWfi Mt? 

[ jlri % h ici I ^ Mid = 1.0 g cm”] 


K 



(B) 


2n 

27 


(C) 24tt 


2 71 



Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 







Question Number : 44 Question Id : 80504244 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Among the following, the correct statement about cathode ray discharge tube is 


(A) the electrical discharge can only be observed at high pressure and at low voltages 

(B) in the absence of external electrical or magnetic field, cathode rays travel in straight lines 

(C) the characteristics of cathode rays depend upon the material of electrodes 

(D) the characteristics of cathode rays depend upon the gas present in the cathode ray tube 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 44 Question Id : 80504244 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

PlHfdRsId fern (cathode ray discharge tube) %t? 


V / O O 

(C) fwrr W' Klfr f I 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 45 Question Id : 80504245 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 














For a spontaneous process 


(A) enthalpy change of the system must be negative 

(B) entropy change of the system must be positive 

(C) entropy change of the surrounding must be positive 

(D) entropy change of the system plus surrounding must be positive 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 45 Question Id : 80504245 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Wcf’FFrT (spontaneous) yfavni 


(A) MiWd fhHI 

(B) ljfcnfr ydlrM* tflH I ’=111^1' I 

(C) rngrt t SRlrflcF! FRT^TT%tr | 

(D) W^FT^RTr^ iflHI I 


Options : 

1. (A) 

£■ (B) 

3. (C) 

4. P) 


Part I Biology 

Display Number Panel: Yes 

Group All Questions: No 


Question Number : 46 Question Id : 80504246 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 













Question Label: MCQ 


Which one of the following is a CORRECT statement about primate evolution? 


(A) Chimpanzees and gorillas evolved from macaques 

(B) Humans and chimpanzees evolved from gorillas 

(C) Humans, chimpanzees and gorillas evolved from a common ancestor 

(D) Humans and gorillas evolved from chimpanzees 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 46 Question Id : 80504246 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

IWfvffef n TCTHWnt (primates}% ^ I? 


(A) TT4T 'ilfcwli TT T fe-'TCr^ h< 1 (macaques )%\ 

{B ) W TSJT W df^chin JI) IWll *T ?3TT ti 

(C) TRT. ftW W hi IWlI TT dfehl U i£h (common) ^ |3TTtl 

(D) RFTT T-TT TftefTT TT -.few R'iTTtl 

V3 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 47 Question Id : 80504247 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 











The crypts of Lieberkuhn are found in which one of the following parts of the human digestive tract? 


(A) Oesophagus 

(B) Small intestine 

(C) Stomach 

(D) Rectum 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 47 Question Id : 80504247 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

FH lit % RRR TOR cTT RFT R tfW+H # yHlfechW (crypts of Lieberkuhn) Rkf RJTrlt f? 


(A) Tlfer (oesophagus) 

(C) 

(D) Htrn^Ki (rectum) 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 48 Question Id : 80504248 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









Removal of the pancreas, impairs the breakdown of 


(A) lipids and carbohydrates only 

(B) lipids and proteins only 

(C) lipids, proteins and carbohydrates 

(D) proteins and carbohydrates only 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. (D) 


Question Number : 48 Question Id : 80504248 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

{pancreas)^4®|lltRr^TTt? 


(A) fvferr TPJT 3 tT 

( b ) mm fa 1 m m w 

(C) fafe-H, ijlcH-H ^ 

(D} iiia-H d : -TT 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. CD) 


Question Number : 49 Question Id : 80504249 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









Microscopic examination of a blood smear reveals an abnormal increase in the number of granular cells 
with multiple nuclear lobes. Which one of the following cell types has increased in number? 


(A) Lymphocytes 

(B) Monocytes 

(C) Neutrophils 

(D) Thrombocytes 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 49 Question Id : 80504249 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

Ttm 3T1#T(blood smear) (multiple nuclear 

lobes) ^Ucrfr <*)f' IJ |cN t K-i (granular cells) <Hs^i 4 3WIHM 

11W3Rt# WIT ^ t? 


(A) miWr j | (lymphocytes) 

(B) 


(C) 'Qlf'V-M 

(D) 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 50 Question Id : 80504250 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 














Which one of the follow mg genetic phenomena is represented by the blood group AB? 


(A) Co dominance 

(B) Dominance 

(C) Over dominance 

(D) Semidominance 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 50 Question Id : 80504250 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

<it> AB, <^ikii S? 


{A) (co-dominance) 

(B) 

■(C) (over-dominance) 

(D) (semi-dominance) 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 51 Question Id : 80504251 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 





The mode of special: ion mediated by geographical isolation is referred to as 


(A) adaptive radiation 

(B) allopatric speciation 

(C) parapatric speciation 

(D) sympatric speciation 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. CD) 


Question Number : 51 Question Id : 80504251 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

^ W 7 ! jpT d-riflcH (speciation) W ^efldT f? 


(A) (adaptive radiation) 

(B) frr^ipct (allopatric) ^ITfcT 

(C) (parapatric}^nf?T 

(D) (sympatric) dlfd 


Options : 

1. (A) 

£. (B) 

3. (C) 

4. CD) 


Question Number : 52 Question Id : 80504252 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









Which one of the following metabolic conversions requires oxygen? 


(A) Glucose To pyruvate 

(B) Glucose to CO 2 and ethanol 

(C) Glucose to lactate 

(D) Glucose to CO 2 andFhO 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 52 Question Id : 80504252 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

<SMI'-m4| HkdciH aiicKfMd # tiidl 


(A) 

(B) Mdil A cfjF C0 2 3tk Tmrcr TT 
(O 

- 7 tx. 

(D) C0 2 A H 2 0 TT 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 53 Question Id : 80504253 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 









Where are the proximal and distal convoluted tubules located within the human body? 

(A) Adrenal coitex 

(B) Adrenal medulla 

(C) Renal cortex 

(D) Renal medulla 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 53 Question Id : 80504253 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

rfrt srft; '4fc nLhbi rt| ^ucfr f? 

Cv 


(A) srftjqtrtv (Adrenal cortex) 

(B) (adrenal medulla) 

(C) (renal coitex) 

(D) WM (renal medulla) 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. P) 


Question Number : 54 Question Id : 80504254 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 







Ill a diploid organism, when the locus X is inactivated, transcription o±' the locus Y is triggered. Based on 
this observation, which one of the following statements is CORRECT? 


(A) X is dominant over Y 

(B) X is epistatic to Y 

(C) Y is dominant over X 

(D) Y is epistatic to X 


Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 54 Question Id : 80504254 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

M f«K (locus) fa-MI ^Ikll TdvT Y W tHdvKsH 

Mil (trigger) TtcTltl W % STM* TT fTR t? 


(A) Y %W X (dominant) ti 

(B) Y % X (epistatic) 'll 

(C) 

{D)X%^RY Will 


Options : 

1. (A) 

£■ (B) 

3. (C) 

4. (D) 


Question Number : 55 Question Id : 80504255 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 














Which one of the following sequences represents the CORRECT taxonomic a 1 hierarchy? 


(A) Species, genus, family, order 

(B) Order, genus* family, species 

(C) Species, order, genus, family 

(D) Species, genus, order, family 
Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 55 Question Id : 80504255 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

3RM(sequence) (taxonomical hierarchy)Titcsiftii %? 


(A)^Tfir ? ^h<pr, T Fr 
(O ^ifr. ^ ^r. 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 56 Question Id : 80504256 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 














Which one of the following organs is NOT a site for the production of white blood cells? 


(A) Bone marrow 

(B) Kidney 

(C) Liver 

(D) Spleen 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 56 Question Id : 80504256 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
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Correct Marks : 1 

Question Label: MCQ 


(A) 

(B}cpF 

(C) ^fKT 

(D) Krflei (Spleen) 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. P) 


Question Number : 57 Question Id : 80504257 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 










Which one of the following anatomical structures is involved in euttation? 


(A) Cuticle 

(B) Hydathodes 

(C) Lent ice Is 

(D) Stomata 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 57 Question Id : 80504257 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 
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Sllflkcb (guttatioil)!}%¥%? 


(A) ddLdwl 

( B } tlT (hydathodes) 
(C1 ^TcT-tST (lenticels) 
(D)tu (stomata) 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 58 Question Id : 80504258 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 







Which one of the following parts of the eye is affected in cataract? 


(A) Cornea 

(B) Conjunctiva 

(C) Retina 

(D) Lens 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 58 Question Id : 80504258 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 


f^FT 4 TTT 



3RR3TT 4 Wte ^t?TT f? 


{A) (cornea) 

(B) - 5 v'FTT (conji j netiva) 

(C) (retina) 

(D) #CT 


Options : 

1. (A) 

£. (B) 

3. (C) 

4. (D) 


Question Number : 59 Question Id : 80504259 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 








Which one of the following organisms is a bryophyre? 


(A) Liverwort 

(B) Volvox 

(C) Chlamydo 111011 a s 

(D) Fern 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 59 Question Id : 80504259 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
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(A)%3W 


(B)WfWfTW 

(C> 

(D) (Fern) 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. P) 


Question Number : 60 Question Id : 80504260 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 







During oogenesis in mammals, the second meiotic division occurs 


(A) before fertilisation 

(B) after implantation 

(C) before ovulation 

(D) after fertilisation 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 60 Question Id : 80504260 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 1 

Question Label: MCQ 

WduM 4 (oogenesis) % W ^cTTt? 


(A) (fertilization) 

(B) 2hckIh ij i (implantation) 


(C) 2HcMl J i (o vu I ati oil) TF WIT 
(D}ftWR%WT 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. P) 


Part II Mathematics 

Display Number Panel: Yes 
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Question Number : 61 Question Id : 80504261 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 













Let a, b, c t d be distinct real numbers such that a, b are roots of x 2 — Sex — 6d = 0, and c, d are 
roots of x 2 — 5 ax — 6b = 0. Then b + d is 


(A) 180 

(B) 162 

(C) 144 

(D) 126 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 61 Question Id : 80504261 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

a, b, c, d w ueprcf aw b *nta**T x 2 — Sex — 6c? = 

Trpic^dwftewx 2 — 5 ax -6 b = 0%^rfi m b + rfwt? 

(A) 180 

(B) 162 

(C) 144 

(D) 126 

Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 62 Question Id : 80504262 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 








Let S ~ {1,2,3, ,..,100}. Suppose b and c are chosen at random from the set S. The probability that 
4x 2 + bx + c has equal roots is 


(A) 0.001 

(B) 0.004 

(C) 0.007 

(D) 0.01 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 62 Question Id : 80504262 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

S - {1,2,3* ... ,100}. S ¥ (random) wtwsrrart | 

m4rX 2 + bx + C%TT^T%^TRTFI%^T yiBI+dl^rt? 


(A) 0.001 

(B) 0.004 
(O 0.007 
(D) 0.01 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. CD) 


Question Number : 63 Question Id : 80504263 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 






Let N be the set of positive integers. For all n € M, let 

f lt = (n + l) 1 ^ 3 — n 1 / 3 
and 

it = {n e N ./,» < 3(n 

Then 


(A) A = N 

(B) A is a finite set 

(C) the complement of A in N is nonempty, but finite 

(D) A and its complement in N are both infinite 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 63 Question Id : 80504263 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
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Question Label: MCQ 

Ni*mtn e 

fn = (ft + l ) 1 ^ 3 — n 1 / 3 




A ~ 


n e N : f n+1 < 


3(n 4- l) 2 / 3 


- < 


fn] 




(A) A — M 

(B) 

(C) A N it T T^ (complimentary set) sTITtF (nonempty) ft, WT tfliun % I 

(D) A ^ A sft M n tot ft auflftd 11 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 64 Question Id : 80504264 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 













Correct Marks : 2 
Question Label: MCQ 


A prime number p is called special if there exist primes p lP p 2 , P 3 , p* such that 

P = Pi + P2=Ps- f>4- 

The number of special primes is 

(A) 0 

(B) 1 

(C) more than one but finite 

(D) infinite 

Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 


Question Number : 64 Question Id : 80504264 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

w tmipw\m mrr (special) wr wit %.p u Pi>Ps> P4 wwtt 
f % 


V = Pi + p 2 = P 3 “ P4‘ 
m fern spitw f ? 


(A) 0 
<B) 1 

(C) T^3F H , W 

(D) 3PffT 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. CD) 


Question Number : 65 Question Id : 80504265 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 












Let ABC be a triangle in which AB = BC, Let X be a point on AB such that 
AX: XB = AB: AX. If AC = AX , then the measure of jLABC equals 

(A) 18° 

(B) 36° 

<C) 54° 

{D) 72° 

Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 65 Question Id : 80504265 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
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Question Label: MCQ 

= BC %\ AB 

AX’.XB — ABiAX \ itfkAC = AX.mww/-ABC witwi%? 


(A) 18° 

(B) 36° 

(C) 54° 

(D) 72° 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Part II Physics 

Display Number Panel: Yes 
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Question Number : 66 Question Id : 80504266 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 









A water-proof laser pointer of length 10 cm placed in a water tank rotates about a horizontal axis 
passing through its center of mass in a vertical plane as shown in the figure. The time period of 
rotation is 60 s. Assuming the water to be stiU and no reflections from the surface of the tank, the 
duration for winch the light beam escapes the tank in one time period is close to (Refractive index of 
water = 1.33) 



(A) 8 13 s 

(B) 14.05 s 

(C) 16.27 s 

(D) 23.86 s 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 


Question Number : 66 Question Id : 80504266 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 






%TT to to 3 ton wtolO cm to W (water-proof) to to (laser pointer) 

2toti ^toto to^¥THtotf toto^#^^%to^3torcdtotoTWTi,1tobT 

■O VS G\ 

60 s 11 nn totw^^wtowtototoi ^ito w?t 

^ftowr?wto%wto^l(toniT3ntoto= 1 . 33 ) 



(A) 8.13 s 

(B) 14.05 s 

(C) 16.27 s 

(D) 23.86s 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 67 Question Id : 80504267 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

In an hour-glass approximately 100 grains of sand fall per second (starting from rest), and it takes 2 
sec for each sand particle to reach the bottom of the hour-glass. If the average mass of each sand 
particle is 0.2 g then the average force exerted by the frilling sand on the bottom of the horn-glass is 
close to 

(A) 0.4N 

(B) 0.8N 

(C) 1.2 N 

(D) 1.6K 

Options : 

1. (A) 

£■ (B) 

3. (Q 






















4. CD) 
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^ (hour-glass) 3 W\W\ lOOtcf^Tyfd t ^ 

% 2 i t?rsffw 0.2 s % traffic 

■VD ^ --Zj 

*1H ftR%PNidctH ^ J ll : 


(A) 0.4 N 

(B) 0.8 N 

(C) 1.2 N 

(D) 1.6 N 

Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 


Question Number : 68 Question Id : 80504268 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 















A student uses the resistance of a known resistor (1 12) to calibrate a voltmeter and an ammeter using 
the cuemts shown below. The student measures the ratio of the voltage to current to be lxlO J Q in 
circuit (a) and 0.999 Q. in circuit (b) From these measurements, the resistances (in Q) of the 
voltmeter and ammeter are found to be close to: 





(A) 10 : and 10 2 

(B) 10 J and 10“ 3 

(C) 10' : and 10 2 
CD)10“ 3 and 10 3 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 68 Question Id : 80504268 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
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Correct Marks : 2 

Question Label: MCQ 

















ITW Trfifcfa (1 Q) TOfFT % IT^ ^OTfeT ?TW q=F 5Fft!S ^ ^TW^R 

(calibrate) TO '+tTOq TO**^FRpT^FT TOR TOfTTOT 11 W^ TOar (a) 3TW ?TSTT tTKT% 
ST^TTcT^ IX 10 J QRW t crm^1^(b)^f^^ rnST^cTURI % Wf7T?r# 0.999 QRTOtl W 
mm wte mj mfcx ^ TOra tor TO % ftetprTOtnR) i 






(A)IOTO 10 2 


(B) lOTO IO 3 

(C) 10 2 ^ io 2 


<D)10TO IO 3 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 
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Correct Marks : 2 

Question Label: MCQ 


































A hot ail balloon with a payload rises in the air. Assume that the balloon is spherical in shape with 
diameter of 11.7 m and the mass of the balloon and the payload (without the hot air inside) is 210 kg. 
Temperature and pressure of outside air are 27 °C and latm=lG 5 N/nr respectively. Molar mass of 
dry air is 30 g. The temperature of the hot air inside is close to. [The gas constant R = 8.31 
J/K/mol] 


(A) 27 °C 

(B) 52 °C 

(C) 105 °C 
CD) 171 °C 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
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Hf tHT TOT WRJ am TOHT (payload) % TO ^TT if TOC TOT I I T TH fa TOfr TOfcT TO 

11.7 210 kgt MR 

TO dNHIH cMT <!M WWh 27 °dfa I atm = 10 s N/m 2 t <JisfUd I TO hWrS hTOH 30g%, TOT%3^ 

^TOtotto TOTH fro % fabTO TO (% fa-TO R = 8.31 J/K/mol] 


(A) 27 °C 

(B) 52°C 

(C) 105 °C 

(D) 171 °C 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 70 Question Id : 80504270 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

A healthy adult of height 1.7 m has an average blood pressure (BP) of 100 mm of Hg. The heart is 
typically at a height of 1.3 m from the foot. Take the density' of blood to be 10 3 kg/m 3 and note that 
100 mm of Hg is equivalent to 13.3 kPa (kilo Pascals). The ratio of BP in the foot region to that in 
the head region is close to 

(A) one. 

(B) two. 

(C.) three. 

(D)four. 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
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m ^1^4 17 Hg^T 100 mint I WIHMd: dddl % 

1.3 10 3 kg/m 3 11 rT^RT 3tk%^T% *tMIm1 ^T a^MId fdH 

% i'-W.dd OTI ^R^1%TO^T 100 mm 13.3 kPa (telt’TRW) %TO1T 11 


<A)^ 


(B) ^t 

(C) #T 

(D) WTC 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 
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Pb 02 is obtained from 


(A) the reaction of PhO with HC1 

(B) thermal decomposition of Pb(NO^)^ at 200 °C 

(C) the reaction of Pbs04 with HNO 3 

(D) the reaction of Pb with air at room temperature 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 


Question Number : 71 Question Id : 80504271 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 


















Correct Marks : 2 
Question Label: MCQ 


PbO : 3nTTFmTt 


(A) PbO%^mHCl^T3#Tf^T¥ 

(B) 200 X tTC Pb(NQ 5 ) 2 % RwdH (thermal decomposition)¥ 

(C) Pb:,0 4 % ¥M HNO; ^ srfirifeiT ¥ 

(D) ^T?TN¥CW%¥TWPb#3Tf¥fe^¥ 


Options : 

1. (A) 

£. (B) 

3. (Q 

4. P) 


Question Number : 72 Question Id : 80504272 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 


For one mole of a van der Waals gas, the compressibility factor Z 



at a fixed volume will 


certainly decrease if 

i/ 


[Given: “a”, “b” are standard parameters for van der Waals gas] 


(A) ^b" increases and “a” decreases at constant temperature 

(B) “b” decreases and “a” increases at constant temperature 

(C) temperature increases at constant *'a” and “b” values 

(D) *‘b” increases at constant “a" and temperature 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. (D) 
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[fenwtfe “a” ^ “b” write rfets %\ 


(A) 1^dlMsW ^*‘b”^<^t3Tk-a”^H7TTt I 

(B) feR m*M qr “b" '^ut 3Ttr "a’wt ! 

(C) few “a" w “b" RF^T rlf^R g$cTT 11 

(D) feR “a" ^ (PM"b” «^?TT t1 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
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Correct Marks : 2 

Question Label: MCQ 

The correct statements among the following 


i. El* (H) > E 2 ^. (Li) > E^s (Na) > E^s (K) 

ii. The maximum number of electrons in the shell with principal quantum number n is equal to 
In 2 

iii. Extra stability of half-filled subshell is due to smaller exchange energy 

iv. Only two electrons, irrespective of their spin, may exist in the same orbital 

are 


(A) i and ii 

(B) ii and iii 

(C) iii and iv 

(D) i and iv 

Options : 

1. (A) 

£. (B) 
















3. (Q 

4. P) 
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i. E 2s (H) > E 2s (Li) > E 2s (Na) > E, s (K) 

ii. Wl ^d^lni#t WTT2/rt I 

iii. 3T^%r 3qf?rfeF (smaller) w fTctt % I 

iv. aiiRfdd# i 

(A) i ^ ii 

(B) ii ^ iii 

(C) iiiT^iv 

(D) iTTcriv 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. P) 
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Question Label: MCQ 

















An organic compound contains 46,78% of a halogen X, When 2.00 g of this compound is heated 
with fuming HNO? in the presence of AgNOs, 2,21 g AgX was formed. The halogen X is 


[Given: atomic weight of Ag = 108. F = 19, Cl|= 35.5, Br = 80,1 = 127] 


(A) F 

(B) Cl 

(C) Br 

(D) 1 

Options : 

1. (A) 

£. <B) 

3. (Q 

4. P) 
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46.78 % X Vm 112.0 a H MO* % ¥RT AgNO* 

#3qfenTr# imizm writ 2.21 g AgXmM nh x fcrt 
[towqWW»TrcAg = 108. F= 19, Cl = 35.5. Br= 80,1 = 127] 

(A) F 

(B) Cl 

(C) Br 

(D) l 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
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An organic compound X with molecular formula CtHio, when treated with HBr, forms a gem 
dibromide. The compound X upon warming with H 2 SO 4 and dil. H^SCu. produces a ketone which 
gives a positive iodoform test. The compound X is 



Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
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^ I mw, C 6 H l0 TO TieF 

#T^X, HgSO^cR H,SO„ % *tTO ^Tif ^TOTT % % W^WUH|4 



Options : 

1. (A) 

£. (B) 

3. (Q 

4. P) 
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Question Label: MCQ 

A cell weighing 1 mg grows to double its initial mass before dividing into two daughter cells of equal 
mass. Assuming no death, at the end of 100 divisions what will be the ratio of the mass of the entire 
population of these cells to that of the mass of the Earth? Assume that mass of the Earth is 10~ 4 kg and 2 10 
is approximately equal to 1000, 


(A) 10‘" 8 

(B) 10‘ 3 

(C) l 

(D) 10 3 

Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 


Question Number : 76 Question Id : 80504276 Question Type : MCQ Display Question Number : Yes Single Line Question Option 
No Option Orientation : Vertical 

Correct Marks : 2 

Question Label: MCQ 

1 iHellO 10 ddd dTc# W> ^ifmi ml *°4HH t # ^TT dd ^TcTt t T #dK dW 

dT# # fidfddl ddFT dd# tl d# ^1 # d?d d# ## t # 100 Iwd# # 

11 c ^ 

rioHHH dddTd #01? dTd #t## 1# dd .^H h 10 24 kg 

'O CL -O C D 

ddT2 10 dWT I000#dwtl 


(A) 10 - 2S 

(B) 10‘ 3 


(C) 1 


(D) 1G 3 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 
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Papaya is a dioecious species with XY sexual genotype for male and XX for female. What will be the 
genotype of the embryos and endosperm nuclei after double fertilization? 


(A) 50% ovules would have XXX endosperm and XY embryo, while the other 50% would have XXY 
endosperm and XX embryo 

(B) 100% ovaries would have XXX endosperm and XY embryo 

(C) 100% ovaries would have XXY endosperm and XX embryo 

(D) 50% ovaries would have XXX endosperm and XX embryo, while the other 50% would have XXY 
endosperm and XY embryo 


Options : 

1. (A) 

2. (B) 

3. (Q 

4. CD) 
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q^TcTT %TT (d ioecious) 5R#t. Wl XY WW W ^ XX 

%\ fsjn^H (double fertilization) ^ u Nb (endosperm) % (nuclei) W 

#TT? 


(a) 50% *r xxx trar xy m 50% xxy ottpt w xx wj mri 


(B) 100 %xxx xy wj #n 

C\ C’T, 


(C) 100% ^ XXY W XX Wl #t| 

(D) 50% *r xxx wvfc crar xx m 50% xxy xy m #ri 

'' C\ C\ Cn, 


Options : 

1. (A) 

£. <B) 

3. (C) 

4. CD) 
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Solid and dotted lines represent the activities of pepsin and salivary amylase enzymes of the digestive 
tract, respectively. Which one of the following graphs best represents their activity vs pH? 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 
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41 Rd M n 15t¥^ y [n&i I d[ H M H TRT 3 Wm\ ^ vITC A l^H I ^ 


fs+kJIr^dl dSTTdt f I fdM ^ ^^T^FT Wlf^r pH ^ WW feTkq^TT (activity) ^T rffPT WTJ 

<yfiicii %? 



Options : 

1. (A) 

£. (B) 

3. (C) 

4. (D) 
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If the gene pool of the locus X in the human genome is 4. then what would be the highest possible 
number of genotypes in a large population? 


(A) 6 

(B) S 

(C) 10 
p)l<5 


Options : 

1. (A) 



















£. <B) 

3. (C) 

4. (D) 
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W T? ^ {locus) X (gejie pool) 41 ^ if 

yKF-Ml kt 44T kit? 


(A) 6 

(B) 8 

(C) 10 

(D) 16 


Options : 

1. (A) 

£■ (B) 

3. (Q 

4. CD) 
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Match the plant liomiones in Column I with their primary function in Column II. 


Column I 


Column II 

i) Promotes disease resistance 

ii) Maintains seed dormancy 

iii) Promotes seed germination 

iv) Promotes fruit ripening 

v) Inliibits leaf senescence 


P. Abscisic acid 

Q. Ethylene 

R. Cytokinin 

S. Gibberellin 


Choose the CORRECT combination. 

(A) P - iii. Q - iv. R - i. S - ii 

(B) P - ii. Q - iv. R - v. S — iii 

(C) P - v, Q - iii. R - iL S - i 

(D) P - iv. Q - ii, R - iii. S - v 


Options : 


1. (A) 
£. <B) 

3. (Q 

4. P) 
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WT I M # TTTT<H4MH <=|l^ 

Wt\ 


WHI 

P. ^f^fuch 

Q. 

R. 

S. f^lfcIH 


WH11 

i) tPT «rc1<ltjchdl WIT ^TI 

ii) y^Jn <shim, «3Hi 

iii) ^RT ^cn t 

iv) -HCNI ^cnt 

v) (senescence) ^T <h^ fnn (inhibit) 4HHi 


(A) P - iii, Q - iv, R - i, S - ii 


(B) P - ii, Q - iv, R - v, S - iii 

(C) P - v, Q - R - ii, S - i 

(D) P - iv, 0 - ii, R - iii, S - v 


Options : 

1. (A) 

2. (B) 

3. (C) 

4. (D) 
















